Mechanisms of amiodarone-induced inhibition of Ca2+ current in isolated neonatal rabbit ventricular myocytes.
Amiodarone is an effective antiarrhythmic drug used to treat a wide variety of ventricular and supraventricular tachyarrhythmias. Recent voltage clamp studies indicate that amiodarone may possess a variety of antiarrhythmic effects. The tight-seal, whole-cell voltage clamp technique was used to investigate the acute effects of amiodarone on L-type Ca2+ channel kinetics in isolated neonatal ventricular myocytes. We found that acute perfusion with 1 mumol/L amiodarone inhibited peak inward Ca2+ current by 39.1% (4.85 +/- 0.42 to 2.95 +/- 0.6 pA/pF, n = 10, p < 0.001) without changing the shape of the current-voltage relation. In addition, amiodarone shifted Ca2+ channel steady-state inactivation to more negative membrane potentials. In the absence of amiodarone, half inactivation of the Ca2+ current occurred at a membrane potential of -23.8 +/- 0.2 mV compared to -34.2 +/- 0.6 mV after addition of amiodarone (n = 11, p < 0.01). Furthermore, amiodarone significantly delayed Ca2+ current recovery from previous inactivation. These results provide evidence that amiodarone blocks voltage-dependent Ca2+ current in isolated neonatal rabbit ventricular myocytes by a variety of different mechanisms. The inhibitory effect of amiodarone on L-type Ca2+ current may represent an important facet of amiodarone's acute antiarrhythmic activity in the immature heart.